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Abstract of JP2002053761 

PROBLEM TO BE SOLVED: To provide a thermoplastic resin composition having high mechanical 
strength, excellent sliding properties and low water absorption properties, and even if a molding formed 
from the composition is left under a high humidity environment, retaining the initial mechanical strength 
at a high proportion thereof, and the molding having an excellent dimensional stability. SOLUTION: 
The thermoplastic resin composition comprises (A) 70-99.99 pts.wt. of a thermoplastic resin having a 
melting point of >=200 deg.C, and (B) 30-0.01 pts.wt. of a fluorine-containing polymer having a melting 
point of 100-200 deg.C. Further, the composition comprises preferably per 100 pts.wt. of the sum of the 
components (A) and (B), (C) 5-300 pts.wt. of an inorganic filler. Furthermore, the composition 
comprises more preferably per 100 pts.wt. of the sum of the components (A), (B) and (C), (D) 5-70 
pts.wt. of a flame retardant and (E) 0-50 pts.wt. of a flame-retardant auxiliary. 
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(54) THERMOPLASTIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoplastic resin composition having high 
mechanical strength, excellent sliding properties and low water absorption properties, and even 
if a molding formed from the composition is left under a high humidity environment, retaining the 
initial mechanical strength at a high proportion thereof, and the molding having an excellent 
dimensional stability. 

SOLUTION: The thermoplastic resin composition comprises (A) 70-99.99 pts.wt. of a 
thermoplastic resin having a melting point of >200° C, and (B) 30-0.01 pts.wt. of a fluorine- 
containing polymer having a melting point of 100-200° C. Further, the composition comprises 
preferably per 100 pts.wt. of the sum of the components (A) and (B), (C) 5-300 pts.wt. of an 
inorganic filler. Furthermore, the composition comprises more preferably per 100 pts.wt. of the 
sum of the components (A), (B) and (C), (D) 5-70 pts.wt. of a flame retardant and (E) 0-50 
pts.wt. of a flame-retardant auxiliary. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The thermoplastics constituent containing the thermoplastics 70 whose melting 
point is 200 degrees C or more - the 99.99 weight sections, and the fluorine content polymer 30 
whose (B) melting point is 100-200 degrees C - the 0.01 weight sections. 
[Claim 2] The thermoplastics constituent according to claim 1 whose melting point of the 
aforementioned (A) component is 270 degrees C or more. 

[Claim 3] The thermoplastics constituent according to claim 1 or 2 which contains the (C) 
inorganic filler 5 - the 300 weight sections to the total quantity 100 weight section of the 
aforementioned (A) component and the aforementioned (B) component. 

[Claim 4] A thermoplastics constituent given in any of claim 1 which contains the (D) flame 
retarder 5-70 weight sections, and (E) fire retardancy assistant 0-50 weight sections to the 
total quantity 100 weight section of the aforementioned (A) component, the aforementioned (B) 
component, and the aforementioned (C) component thru/or claim 3 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thermoplastics constituent which 
absorptivity was low, and whose retention of the mechanical strength when leaving it under a 
high humidity environment was high, and was excellent also in dimensional stability in more detail 
about a thermoplastics constituent. 
[0002] 

[Description of the Prior Art] Nylon, such as a polyamide 4 and 6 resin (nylon 4, 6 resin), is 
electrical-and-electric-equipment [ since mechanical strengths such as a bending elastic 
modulus and tensile strength, are high and excellent in thermal properties, such as thermal 
resistance, an electrical property, sliding nature, and fabrication nature ] - It is used for broad 
fields, such as electronic parts, vehicle components, various devices, and miscellaneous goods. 
[0003] it is alike and appropriate Nylon which has amide association in unit structure has 
absorptivity, the dimension of the mold goods which consist of the Nylon concerned by water 
absorption changes, or a mechanical strength falls. Especially nylon 4 with the high content of 
amide association and 6 resin are positioned in resin with high water absorption also in Nylon. 
For this reason, offer of a resin constituent with low water absorption is desired. 
[0004] In recent years, in the field of the electrical and electric equipment and electronic 
industry, the approach of soldering resin system electronic parts, such as a connector, a switch, 
a relay, and a coil bobbin, on a printed circuit board with a surface mount method (Surface- 
Mount Technology method) is adopted with the miniaturization of a product, or improvement in 
productivity. Here, after a "surface mount method" carries electronic parts through a cream-like 
pewter on the wiring substrate by which print printing was carried out, by passing the inside of a 
heating furnace (reflow furnace) for the wiring substrate concerned, it melts a pewter and means 
the mounting method which fixes electronic parts on a wiring substrate. This surface mount 
method differs from the conventional insertion mounting method (read through method) which 
carries out direct soldering (free soldering or wave soldering) to the field of the opposite side 
with the field which equips the through hole of a wiring substrate with through and electronic 
parts for the lead wire of electronic parts. 

[0005] However, there is a problem that a blister (blister) will arise on the front face of the 
electronic parts concerned in case the wiring substrate which laid the electronic parts 
concerned passes through the inside of a reflow furnace, when it fixes to a wiring substrate the 
electronic parts which consist of well - known resin ingredients conventionally with the application 
of a surface mount method (soldering), and the commodity value of the product obtained will be 
reduced remarkably. For this reason, development of the resin ingredient which was excellent in 
the blister-proof nature at the time of soldering in a reflow furnace (only henceforth "blister- 
proof nature") as a resin ingredient which constitutes the electronic parts with which a surface 
mount method is presented is desired. 

[0006] Although not yet solved fully about the cause and mechanism which this blister 
generates, the moisture which exists in the resin ingredient which constitutes the electronic 
parts concerned is considered to be one factor. Therefore, the low thing of the absorptivity of 
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the resin ingredient concerned is desirable also from a viewpoint which raises the blister-proof 
nature of the resin ingredient which constitutes electronic parts. 

[0007] On the other hand, it is thought that the polyamide resin (henceforth "a polyamide 9 and 
T resin") obtained by carrying out the polycondensation of 1 and 9-nonane diamine and the 
terephthalic acid has a high mechanical strength (it is bending strength in tension strength) and 
good thermal resistance, and can discover good blister-proof nature, and the expansion to the 
application of a surface mount method is expected. However, a polyamide 9 and T resin have the 
problem of being inferior to sliding nature. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made based on the above situations. 
The purpose of this invention has low absorptivity, even if it leaves the mold goods formed by 
this under a high humidity environment, holds an early mechanical strength at a high rate, and is 
to offer the thermoplastics constituent excellent also in the dimensional stability of the mold 
goods concerned, while a mechanical strength is high and excellent in sliding nature. 
[0009] 

[Means for Solving the Problem] The thermoplastics constituent of this invention is 
characterized by containing the thermoplastics 70 whose (A) melting point is 200 degrees C or 
more - the 99.99 weight sections, and the fluorine content polymer 30 whose (B) melting point is 
100-200 degrees C - the 0.01 weight sections. 

[0010] In the thermoplastics constituent of this invention, the following gestalt is desirable. 

(1) The melting point of the aforementioned (A) component should be 270 degrees C or more. 

(2) Contain the (C) inorganic filler 5 - the 300 weight sections to the total quantity 100 weight 
section of the aforementioned (A) component and the aforementioned (B) component. 

(3) Contain the (D) flame retarder 5-70 weight sections, and (E) fire retardancy assistant 0 - 
50 weight sections to the total quantity 100 weight section of the aforementioned (A) 
component, the aforementioned (B) component, and the aforementioned (C) component. 
[0011] 

[Embodiment of the Invention] Hereafter, the thermoplastics constituent of this invention is 
explained to a detail. 

The (A) component which constitutes the thermoplastics constituent of <(A) Component> this 
invention consists of thermoplastics whose melting point is 200 degrees C or more. 
[0012] (Melting point) The melting point (Tm) is a polymer 200 degrees C or more, and the 
thermoplastics which constitutes the (A) component is a crystalline polymer preferably. It is 
desirable still more desirable that it is 250 degrees C or more, and the melting point (Tm) of this 
thermoplastics is made into 270 degrees C or more. In case the electronic parts constituted with 
the resin constituent obtained as the melting point (Tm) of thermoplastics is less than 200 
degrees C are soldered on a printed circuit board with a surface mount method, there is a 
possibility that the resin constituent concerned may fuse. 

[0013] In this invention, the "melting point" of thermoplastics means the peak temperature of 
the fusion measured by differential calorimetric analysis equipment (DSC), and, specifically, 
means the temperature measured by the following approach. 

[0014] [Measuring method] Using DSC, from 30 degrees C, the exothermic peak of the fusion 
when carrying out a temperature up at 20-degree-C a rate for /is detected, and let the peak top 
temperature be the melting point. 

[0015] (A) As suitable thermoplastics which constitutes a component, polyamide resin, polyester 
resin, poly arylene sulfide resin, a liquid crystal polymer, etc. can be mentioned, and especially 
polyamide resin is [ among these ] desirable. These are independent or can constitute the (A) 
component combining two or more sorts. 

[0016] (Polyamide resin) The polymer which is a polymer which has amide association (-NHCO-) 
in unit structure as polyamide resin which constitutes the (A) component, for example, is made 
to carry out ring opening polymerization of the lactams, and is obtained, the polymer which is 
made to carry out the polycondensation of the amino carboxylic acid, and is obtained, the 
polymer which is made to carry out the polycondensation of diamine and the dicarboxylic acid, 
and is obtained are mentioned. These polyamide resin is independent or can constitute the (A) 
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component combining two or more sorts. 

[0017] In order to obtain polyamide resin, as diamine with which a polycondensation with 
dicarboxylic acid is presented, aliphatic series system diamines, aromatic series system diamines, 
and alicycle group system diamines are mentioned. 

[0018] As aliphatic series system diamines, it has the shape of a straight chain of carbon 
numbers 3-18, or the diamine which has a side chain can be used. As the example, 1. 3- 
trimethylene diamine, 1, 4-tetramethylenediamine, 1, 5-pentamethylene diamine, 1,6- 
hexamethylenediamine, 1, 7-heptamethylene diamine, 1, 8-octamethylene diamine, The 2-methyl 

1. 8-octane diamine, 1, 9-nonamethylene diamine, 1, 10-deca methylene diamine, 1. and 11- 
undecane methylene diamine. 1, 12-dodeca methylene diamine, 1, 13-trideca methylene diamine 
1, 14-tetra-deca methylene diamine, 1, 15-PENTA deca methylene diamine, 1, 16- 
hexadecamethylene diamine, 1, 17-heptadeca methylene diamine, 1. 18-OKUTA deca methylene 
diamine. 2 and 2, a 4-trimethyl hexamethylenediamine, 2 and 4, a 4-trimethyl 
hexamethylenediamine, etc. are mentioned, and these are independent or can be used combining 
two or more sorts. 

[0019] As aromatic series system diamines, the diamine of carbon numbers 6-27 which has at 
least one phenylene group can be used into a molecule. As the example, o-phenylenediamine, m- 
phenylenediamine, P-phenylene diamine, m-xylylene diamine, p-xylylene diamine, 3, 4-diamino 
diphenyl ether, 4, and 4'-diamino diphenyl ether, - diamino diphenyl sulfone, and 3 and 3 '4 4- 
diamino diphenyl sulfone, - diamino diphenyl sulfide, and 4 and 4 '4. 4-JI (m-amino phenoxy) 
diphenyl sulfone, 4 and 4-JI (p-amino phenoxy) diphenyl sulfone, a benzidine, A - diamino 
benzophenone, and 3 and 3 '4, 4'-diamino benzophenone, A 2 and 2-bis(4-aminophenyl) propane 
1, 5-diamino naphthalene, A 1, 8-diamino naphthalene. 4, and 4'-bis(4-amino phenoxy) biphenyl 2 
and 2-bis[4-(4-amino phenoxy) phenyl] hexafluoropropane. 1 . 4-bis(4-amino phenoxy) benzene, 
1, 3-bis(4-amino phenoxy) benzene. 1. 3-bis(3-amino phenoxy) benzene, 1, 3-bis(3-amino 
phenoxy) benzene, 4, the 4'-diamino -3. the 3'-diethyl -5, 5-dimethyl phenylmethane. A - 
tetramethyl diphenylmethane, 2, 4-diaminotoluene, and 4, 4'-diamino -3. 3', 5, and 5 '2. 2- 
dimethyl benzidine etc. is mentioned, and these are independent or can be' used combining two 
or more sorts. 

[0020] As alicycle group system diamines, the diamine of carbon numbers 4-15 which has at 
least one cyclo hexylene radical can be used into a molecule. As the example. 4. 4'-diamino- 
JISHIKURO hexylene methane. 4, a 4-diamino-JISHIKURO hexylene propane. 4. the 4'-diamino - 
3, 3' dimethyl-JISHIKURO hexylene methane. 1. 4-diamino cyclohexane. a piperazine. etc. are 
mentioned, and these are independent or can be used combining two or more sorts. 
[0021] In order to obtain polyamide resin, as dicarboxylic acid with which a polycondensation 
with diamine is presented, aliphatic series system dicarboxylic acid, aromatic series system 
dicarboxylic acid, and alicycle group system dicarboxylic acid can be mentioned. 
[0022] As aliphatic series system dicarboxylic acid, the dicarboxylic acid of the saturation of 
carbon numbers 2-18 or partial saturation can be used. As the example, oxalic acid, a malonic 
acid, a succinic acid, a glutaric acid, an adipic acid, a pimelic acid, a suberic acid, an azelaic acid 
a sebacic acid, undecane diacid, dodecane diacid, a PURASHIRIN acid, tetradecanedioic acid, 
pentadecane diacid, octadecanedioic acid, a maleic acid, a fumaric acid, etc. are mentioned, and 
these are independent or can be used combining two or more sorts. 

[0023] As aromatic series dicarboxylic acid, the dicarboxylic acid of the carbon numbers 8-15 
which have at least one phenylene group can be used into a molecule. As the example, 
isophthalic acid, a terephthalic acid, a methyl terephthalic acid, A biphenyl -2, 2'-dicarboxylic 
acid, a biphenyl -4, 4'-dicarboxylic acid, Diphenylmethane -4. 4-dicarboxylic acid, diphenyl ether 
-4. 4'-dicarboxylic acid. Diphenyl sulfone -4, 4'-dicarboxylic acid, 2, 6-naphthalene dicarboxylic 
acid, 2, 7-naphthalene dicarboxylic acid, 1, and 4-naphthalene dicarboxylic acid etc. is mentioned, 
and these are independent or can be used combining two or more sorts. Furthermore polyvalent 
carboxylic acid, such as trimellitic acid, trimesic acid, and pyromellitic acid, can also be used 
within limits which can melting fabricate the resin constituent obtained. 

[0024] As an amino carboxylic acid with which the polycondensation for obtaining polyamide 
resin is presented, the amino carboxylic acid of carbon numbers 4-18 can be mentioned. As the 
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example, 4-aminobutyric acid, 6-amino hexanoic acid, 7-amino oenanthic acid, 8-amino octanoic 
acid, 9-amino nonoic acid, 10-amino decanoic acid, 11 -amino undecanoic acid, 12-amino 
dodecanoic acid, 14-amino tetradecanoic acid, 1 6-amino hexadecanoic acid, 1 8-amino 
octadecanoic acid, etc. are mentioned, and these are independent or can be used combining two 
or more sorts. 

[0025] In order to obtain polyamide resin, as an example of the lactams with which ring opening 
polymerization is presented, epsilon caprolactam, omega-RAURO lactam, zeta-ENANTO lactam, 
eta-capryl, etc. are mentioned, and these are independent or can be used combining two or more 
sorts. 

[0026] (A) As a desirable raw material for obtaining the polyamide resin which constitutes a 
component Epsilon caprolactam (nylon 6), 1, 6-hexamethylenediamine / adipic acid (nylon 6, 6), 
1, 4-tetramethylenediamine / adipic acid (nylon 4 and 6), 1, 6-hexamethylenediamine / 
terephthalic acid, 1, 6-hexamethylenediamine / terephthalic acid / epsilon caprolactam, 1, 6- 
hexamethylenediamine / terephthalic acid / adipic acid, 1, 9-nonamethylene diamine / 
terephthalic acid, 1, 9-nonamethylene diamine / terephthalic acid / epsilon caprolactam, 1, 9- 
nonamethylene diamine / 1, 6-hexamethylenediamine / terephthalic acid / adipic acid, and m- 
xylylene diamine / adipic acid are mentioned. Preferably especially 1, 4-tetramethylenediamine / 
adipic acid (nylon 4 and 6), 1, 6-hexamethylenediamine / terephthalic acid / epsilon caprolactam, 
1, 6-hexamethylenediamine / terephthalic acid / adipic acid, 1, 9-nonamethylene diamine / 
terephthalic acid, 1, 9-nonamethylene diamine / terephthalic acid / epsilon caprolactam, The 
polyamide resin which consists of 1, 9-nonamethylene diamine / 1, 6-hexamethylenediamine / 
terephthalic acid / an adipic acid is mentioned, and 1 and 4-tetramethylenediamine / adipic acid 
(nylon 4 and 6) is the most desirable. 

[0027] (Polyester resin) The polymer which is made to carry out the polycondensation of the diol 
of carbon numbers 2-6 and the aromatic series system dicarboxylic acid, and is obtained as 
polyester resin which constitutes the (A) component is mentioned. As this diol, ethylene glycol 
and butanediol are desirable. Moreover, all the compounds illustrated as what is used as aromatic 
series system dicarboxylic acid in order to obtain polyamide resin can be used, and a 
terephthalic acid and isophthalic acid are [ among these ] desirable. 

[0028] (A) As a desirable raw material for obtaining the polyester resin which constitutes a 
component it is butanediol/terephthalic acid, and ethylene glycol/terephthalic acid, and they are 
ethylene glycol/terephthalic acid especially preferably. 

[0029] (Poly arylene sulfide resin) The polymer which uses as a principal component the 
structural unit shown by the following general formula (I) as poly arylene sulfide resin which 
constitutes the (A) component can be mentioned. 
[0030] 
[Formula 1] 
(I) 

H_ Ar _ s _h- 

[0031] In the above-mentioned general formula (I), - biphenylene radical, and p-phenylene group, 
m-phenylene group, 2, 6-naphthalene radical, 4, and 4'p, p'-bibenzyl radicals and these nuclear 
substitution objects can be illustrated as an aromatic series radical expressed with "Ar." 
[0032] (A) The polyphenylene sulfide which uses as a principal component the structural unit 
shown by the following formula (1) as desirable poly arylene sulfide resin which constitutes a 
component can be mentioned, and especially Polly p-phenylene sulfide is desirable 
[0033] 
[Formula 2] 




(1) 
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[0034] As a content rate of p-phenylene nuclear structure unit in this Polly p-phenylene sulfide, 
it is made more than 90 mol % desirable still more preferably to be more than 70 mol %. What was 
obtained by the well-known approach can be used for Polly p-phenylene sulfide, and the polymer 
of the amount of macromolecules etc. is used for the essential target generally obtained by the 
polymer with comparatively low molecular weight obtained by JP, 45-3368, B etc. by the 
manufacture approach of a publication, JP, 52-1 2240, B, etc. by the manufacture approach of a 
publication by the line. Moreover, heating the polymer obtained by said JP.45-3368.B by the 
manufacture approach of a publication under an oxygen ambient atmosphere, or by adding and 
heating cross linking agents, such as a peroxide, after high-polymerizationHzing, it can also use. 
[0035] Also in Polly p-phenylene sulfide, what essentially constructed the bridge partially in the 
polymer of the amount of macromolecules and the linear thing comparatively by the line is used 
preferably. Moreover, Polly p-phenylene sulfide can also constitute less than [ of the repeat 
unit / 30 mol % ] from a structural unit shown by following type (2) - (8). 
[0036] 
[Formula 3] 




[0037] The desirable melt viscosity of poly arylene sulfide resin is usually 1 00-1 0,000poise (310 
degrees C, shear rate 1,000sec-1). 

[0038] (Liquid crystal polymer) The polymer obtained by carrying out heating fusion and carrying 
out the polycondensation of the raw material which uses para hydroxybenzoic acid as an 
indispensable component to the bottom of nitrogen-gas-atmosphere mind as a liquid crystal 
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polymer which constitutes the (A) component (**) can be mentioned. Aromatic series hydroxy 
acid, such as dicarboxylic acid which has the diol which has the structural unit expressed with 
the following formula (9) as a constituent of the raw material used in order to obtain a liquid 
crystal polymer, and the structural unit expressed with a formula (10), an m-oxy-benzoic acid, 
and a 2-hydroxy-6-naphthoic acid, para aminophenol, p-aminobenzoic acid, etc. can be 
mentioned. These liquid crystal polymers are independent, or can constitute the (A) component 
combining two or more sorts. 

[0039] When using together the diol which has the structural unit expressed with the following 
type (9), and the dicarboxylic acid which has the structural unit expressed with the following type 
(10), the structural unit which originates in the liquid crystal polymer obtained at the diol 
concerned, and the structural unit originating in the dicarboxylic acid concerned will exist at 
random. Moreover, even if it adds the compound which has the structural unit expressed with 
the following type (1 1) as one of the constituents of a raw material, the fundamental engine 
performance of the liquid crystal polymer obtained does not change, and does not cause 
inconvenience at all, either. 
[0040] 
[Formula 4] 




(9) 




(10) 




(11) 




o 





CH 3 




CH 2 



-o 



CH 3 
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[0041] The (B) component which constitutes the thermoplastics constituent of <(B) Component> 
this invention consists of a fluorine content polymer whose melting point is 100-200 degrees C. 
The resin constituent obtained also in any in the case of exceeding 200 degrees C when the 
melting point of a fluorine content polymer is less than 100 degrees C does not become the low 
thing of absorptivity. In this invention, the "melting point" of a fluorine content polymer means 
the temperature measured by the following approach. 

[0042] [Measuring method] Using DSC, from 30 degrees C t the exothermic peak of the fusion 
when carrying out a temperature up at 20-degree-C a rate for /is detected, and let the peak top 
temperature be the melting point. 

[0043] (B) Especially the thing for which the copolymer of (1) vinylidene fluoride and 
hexafluoropropylene, the ternary polymerization object of (2) vinylidene fluorides, 
hexafluoropropylene, and tetrafluoroethylene, etc. can be mentioned, and the ternary 
polymerization object of the above (2) is used as a (B) component as a fluorine content polymer 
which constitutes a component is desirable. 

[0044] It is desirable still more desirable that it is 50 % of the weight or more, and the fluorine 
content rate of a fluorine content polymer is made into 68 - 76 % of the weight. It is in the 
inclination for the sliding nature of the resin constituent which the effectiveness of lowering the 
water absorption of the resin constituent obtained as too little [ a fluorine content rate ] 
decreases, and is obtained to fall. 

[0045] As a content rate of the (A) component and the (B) component in the thermoplastics 
constituent of <content rate of (A) Component and (B) component> this invention it carries out 
to 70-99.99/0.01 of "(A) component/(B) component (weight ratio)" — having — desirable — 
90-99.99 / ten to 0.01 — further — desirable — 95-99.98 / five to 0.02 — it is especially 
carried out to 97-99.95/0.05 preferably. [ 3-0.05 ] [ 30-0.01 ] The resin constituent this ratio of 
whose is less than 70/30 is inferior in a mechanical strength. On the other hand, the resin 
constituent with which this ratio exceeds 99.99/0.01 does not become the low thing of 
absorptivity, but if the mold goods formed by this are left under a high humidity environment, a 
mechanical strength will fall greatly or a dimension will change a lot. 

[0046] As a (C) component (inorganic filler) which constitutes the thermoplastics constituent of 
<(C) Component> this invention, various fillers, such as the shape of a well-known inorganic 
filler, for example, fibrous, powder, a grain, tabular, a needle, the letter of a cross, and a mat, are 
mentioned conventionally. As an example of a component, (C) A glass fiber, an asbestos fiber, a 
carbon fiber, A graphite fiber, a calcium carbonate, talc, KATARUBO, a WARASUTE night, A 
silica, an alumina, a silica alumina, the diatom earth, clay, baking clay, A kaolin, a mica (detailed 
mica), granular glass, a glass flake, glass balun (hollow glass), A gypsum, red ocher, a metal fiber, 
a titanium dioxide, a potassium titanate whisker, Composition and the natural mineral whisker of 
a boric-acid aluminum whisker etc., Magnesium oxide, a calcium silicate, asbestos, a sodium 
aluminate, a calcium aluminate, aluminum, an aluminum oxide, an aluminum hydroxide, copper, 
stainless steel, a zinc oxide, a metal whisker, etc. are mentioned. 

[0047] A glass fiber, a carbon fiber, a kaolin, a mica, talc, and various whiskers are desirable from 
excelling in the improvement effectiveness of a mechanical strength, and a glass fiber, a kaolin, 
and especially talc are [ among these ] desirable from the point of economical efficiency. 
[0048] (C) Surface treatment may be performed unless the inorganic filler used as a component 
spoils the moldability and physical properties of a thermoplastics constituent of this invention. 
The inorganic filler which performed surface treatment with the compounds (convergence agent 
etc.) represented by an amino silane, an acrylic silane, vinyl, urethane, acrylic urethane, etc. 
especially can be used preferably. 

[0049] as a content of the (C) component in the thermoplastics constituent of this invention, it 
usually considers as the 5 - 300 weight section to a total of 100 weight sections of the 
aforementioned (A) component and the aforementioned (B) component — having — desirable — 
the 5 - 200 weight section — it considers as the 5 - 1 50 weight section still more preferably. (C) 
The content of a component cannot fully give the improvement effectiveness of rigidity or 
dimensional stability which is the addition effectiveness of a filler to a resin constituent under in 
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5 weight sections. On the other hand, when the content of the (C) component exceeds the 300 
weight sections, the fabrication nature of the resin constituent obtained is inferior. 
[0050] As a (D) component (flame retarder) which constitutes the thermoplastics constituent of 
<(D) Component> this invention, halogen series flame retardants, such as a bromine system 
flame retarder and a chlorine-based flame retarder, a phosphorus series flame retardant, etc. can 
be mentioned, and these are independent or can be used combining two or more sorts. A halogen 
series flame retardant is desirable and especially a bromine system flame retarder is [ among 
these ] desirable. 

[0051] A thing desirable in a bromine system flame retarder can mention bromination 
polystyrene, bromination polyphenylene ether, and bromination epoxy oligomer, and especially its 
bromination polystyrene is desirable. 

[0052] (D) The compound which has the structure expressed with the following general formula 
(II) as bromination polystyrene which constitutes a component can be mentioned. 



[0054] (D) The bromination polystyrene which constitutes a component is manufactured by 
carrying out the polymerization of the bromination styrene, or brominating polystyrene. The 
bromination polystyrene obtained by the former is also hereafter called "Pori bromination 
styrene", and the bromination polystyrene obtained by the latter is also called "post-bromination 
polystyrene/' It is desirable still more desirable that it is 40 - 75 % of the weight, and bromine 
content in bromination polystyrene is made into 50 - 75 % of the weight. 

[0055] Bromination polystyrene may also include the structural unit originating in bromination 
styrene or styrene, and a copolymerizable monomer if needed. As this copolymerizable monomer, 
ethylene, a propylene, a butadiene, a butene, a hexene, a pentene, methylbutene, a methyl 
pentene, styrene, acrylonitrile, a vinyl chloride, vinyl acetate, etc. are mentioned, and ethylene, a 
propylene, a butadiene, styrene, and acrylonitrile are [ among these ] desirable. 
[0056] It faces manufacturing bromination polystyrene and a functional-group content vinyl 
monomer can also be used. It may be used in order to carry out copolymerization of this 
functional-group content vinyl monomer to bromination styrene, and since the end of 
bromination polystyrene etc. is embellished, it may be used. As a functional group which a 
functional-group content vinyl monomer has, a carboxyl group, an acid-anhydride radical, an 
oxazoline radical, and an epoxy group can be mentioned. As an example of a functional-group 
content vinyl monomer, an acrylic acid, a methacrylic acid, a maleic acid, a maleic anhydride, 
itaconic acid anhydride, vinyl oxazoline, glycidyl methacrylate, allyl glycidyl ether, etc. are 
mentioned. 

[0057] (D) As weight average molecular weight (Mw) of the bromination polystyrene which 
constitutes a component, although there is especially no limit, to be 5,000-500,000 are set to 
10,000-300,000 desirable still more preferably. This weight average molecular weight (Mw) can be 
obtained as weight average molecular weight of polystyrene conversion by dissolving the 
bromination polystyrene concerned in the concentration of 1mg/ml by using a tetrahydrofuran 
(THF) as a solvent using gel permeation chromatography (GPC), and measuring on with a flow 
rate temperature [ a part for /and temperature of 36-40 degrees C of 1 .0ml ] conditions. 
[0058] (D) The example of the bromination polystyrene which constitutes a component is shown 



[0053] 
[Formula 5] 

(n) 
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in the following table 1. 

[0059] 

[Table 1] 
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[0060] D-1 which is Pori bromination styrene obtained by carrying out the polymerization of the 
bromination styrene among the bromination polystyrene shown in the above-mentioned table 1. 
D-2, and D-3 are desirable. CD) By using Pori bromination styrene as a component, the 
effectiveness (fire-resistant effectiveness) which was excellent much more is acquired. 
[0061] As a content of the (D) component in the thermoplastics constituent of this invention, to 
the total quantity 100 weight section of the aforementioned (A) component, the aforementioned 
(B) component, and the aforementioned (C) component, it usually considers as 5 - 70 weight 
section, and considers as 10-60 weight section preferably. (D) The content of a component 
cannot fully give the flammability-proof which is the addition effectiveness of a flame retarder to 
a resin constituent under in 5 weight sections. On the other hand, if the content of the (D) 
component exceeds 70 weight sections, the mechanical strength and blister-proof nature of a 
resin constituent which are obtained will fall. 

[0062] as the (E) component (fire-resistant assistant) which constitutes the thermoplastics 
constituent of <(E) component> this invention — the [ periodic table ] — Va group's metallic 
compounds and other metallic compounds can be mentioned, here — the [ periodic-table ] — as 
Va group's metallic compounds, antimony compounds, such as an antimony trioxide, antimony 
pentoxide, and sodium antimonate, are mentioned. Moreover, as other metallic compounds, boron 
oxide, a zirconium dioxide, an iron oxide, a zinc oxide, etc. are mentioned. These metallic 
compounds are independent or can be used combining two or more sorts, among these — the — 
the antimony compound which is Va group's metallic compounds is desirable, and especially an 
antimony trioxide is desirable. 

[0063] As a content of the (E) component in the thermoplastics constituent of this invention, to 
the total quantity 100 weight section of the aforementioned (A) component, the aforementioned 
(B) component, and the aforementioned (C) component, it usually considers as 0 - 50 weight 
section, and considers as 1 - 30 weight section preferably. (E) If the content of a component 
exceeds 50 weight sections, the mechanical strength of the resin constituent obtained will fall. 
[0064] The thermoplastics constituent of <other component) this invention can be made to 
carry out addition content of the arbitration components other than the above-mentioned (A) 
component - (E) component unless the moldability and physical properties are spoiled according 
to the property demanded. As this arbitration component, a pigment, a color, an ultraviolet ray 
absorbent, a weathering agent, lubricant, a crystalline-nucleus agent, a release agent, a 
plasticizer, an antistatic agent, a hydrophobic zeolite, a hydrotalcite, boric-acid zinc, etc. can be 
illustrated. 

[0065] Moreover, addition content of an antioxidant or thermostabilizers, such as copper 
compounds, such as copper iodide, an aromatic amine compound, a hindered phenolic compound, 
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an organic phosphorous compound, and a sulfur compound, can be carried out for the purpose of 
raising the thermal resistance of the thermoplastics constituent of this invention. 
[0066] Furthermore, the thermoplastics constituent of this invention can be made to contain 
thermoplastics, such as ABS plastics, an AS resin, PTFE, an aramid fiber, polyethylene, an 
ethylene content copolymer, polypropylene, a propylene content copolymer, polystyrene, and a 
styrene content copolymer, as other resinous principles. These thermoplastics could denaturalize 
by functional groups, such as a carboxyl group, an acid-anhydride radical, an epoxy group, an 
amino group, and an amide group. 

[0067] Moreover, the ethylene propylene rubber which denaturalized by the maleic anhydride, 
hydrogenation butadiene system rubber, a hydrogenation styrene-butadiene system block 
copolymer, a polyester system elastomer, a polyamide system elastomer, etc. can also be made 
to contain as rubber and an elastomer component. 

[0068] The thermoplastics constituent of <manufacture approach> this invention can 
manufacture other components by using a kneading machine and carrying out melting kneading in 
the (A) component and the (B) component, the (C) component contained if needed - (E) 
component list. As a kneading machine used in order to manufacture the thermoplastics 
constituent of this invention, an extruder, a kneader, a roll, Brabender, a Banbury mixer, and a 
continuation kneader can be mentioned, and it is also possible to use it combining these. An 
extruder is desirable and especially a twin screw extruder is [ among these ] desirable. 
[0069] As an approach of supplying the constituent of the thermoplastics constituent of this 
invention in a kneading machine, and kneading it (i) — the approach of supplying collectively and 
kneading the whole quantity of all components, and (ii), after dividing some components into 1 
time or multiple times, supplying them and kneading them After dividing a part of approaches of 
dividing the remaining components into 1 time or multiple times, supplying them, and kneading 
them, and all (iii) components into 1 time or multiple times, supplying it and kneading it, the 
approach of dividing the remainder of all components into 1 time or multiple times, throwing it in, 
and kneading it etc. can be illustrated. 

[0070] The thermoplastics constituent of <shaping approach> this invention can be fabricated 
with the shaping approach of arbitration, for example, injection molding, compression molding, a 
vacuum forming, sheet forming, film shaping, injection press forming, blow molding, variant 
extrusion molding, two color molding, thermostat EJIEKUTO shaping, insert molding, outsert 
shaping, etc. 

[0071] Since the thermoplastics constituent of <application> this invention has the outstanding 
engine performance, it can be used in broad fields, such as electrical machinery and an electron, 
a car, household electric appliances, construction, sanitary, a sport, and miscellaneous goods. 
Specifically, a connector, a switch, a sensor, a socket, a capacitor, a jack, a fuse-holder, a relay, 
a coil bobbin, a resistor, IC and housing of LED, a gear, a bearing retainer, a spring electrode 
holder, a chain tensioner, a washer, a worm gear, a belt, a filter, various housing, an auto 
tensioner and a weight roller, breaker parts, clutch parts, etc. are mentioned. Especially, the 
thermoplastics constituent of this invention is especially useful in the connector of ** 
corresponding to a surface mount method, a switch, a sensor, a resistor, a relay, a capacitor, a 
socket, a jack, a fuse-holder, a coil bobbin, IC, housing of LED, etc. 
[0072] 

[Example] Hereafter, an example and the example of a comparison explain this invention to a 
detail further. However, this invention is not limited to the following examples. In addition, 
especially "%" in an example and the example of a comparison and the "section" mean "% of the 
weight" and the "weight section", unless it refuses. 

[0073] [Example A1 of preparation] A polyamide 4 and 6 resin "STANYL (KS200)" (the 
Netherlands DSM company make) were prepared as a (A) component. Let this be "a component 
(A-1)." The melting point (Tm) of this (A-1) component was 300 degrees C. 
[0074] [Example A2 of preparation] The polyamide 9 and T resin which are obtained as a (A) 
component by carrying out the polycondensation of 1 and 9-nonane diamine, a terephthalic acid, 
and the benzoic acid (end encapsulant) were prepared. Let this be "a component (A-2)." The 
limiting viscosity (eta) which measured this (A-2) component at 30 degrees C among 
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concentrated sulfuric acid was 1.15, and the melting point (Tm) was 315 degrees C. 
[0075] [Example B1 of preparation] The terpolymer "HOSUTAMONTO VP FN 901" (made in 
Clariant Japan) which consists of vinylidene fluoride, hexafluoropropylene, and 
tetrafluoroethylene was prepared as a (B) component. The melting point of this (B) component is 
126 degrees C. 

[0076] [Example C1 of preparation] The fibrous filler which processed 10 micrometers of 
diameters of fiber and a glass fiber chopped strand with a die length of 3mm by the urethane 
system convergence agent and gamma-aminopropyl trimethoxysilane, and was obtained as a (C) 
component was prepared. 

[0077] [Example D1 of preparation] Pori bromination styrene "PDBS-80" (great REKUSU 
chemical company make, 59 % of the weight of bromine content, Mn=21000, Mw/Mn=1.86) was 
prepared as a (D) component (flame retarder). 

[0078] [Example E1 of preparation] The antimony trioxide "PATOX-C" (NSK, Ltd. make) was 
prepared as a (E) component (fire-resistant assistant). 

[0079] The combination formula shown in examples 1-2 and the example 1 of a comparison, and 
the <example 5 of comparison> following table 2 is followed. (A) After mixing a component and 
the (B) component to homogeneity with a tumbler, it has two steps of kneading blocks on a 
screw. The above-mentioned mixture was supplied from the origin of an extruder using the twin 
screw extruder (44mmphi) which has feed opening the middle between the 1st kneading block 
and the 2nd kneading block, and lengthening a vacuum vent, it carried out melting kneading and 
pelletized. After fully drying the obtained pellet with a moisture-absorption-and-drying machine, 
the predetermined test piece (test piece for performance evaluations) was produced using the 
injection molding machine. 

[0080] After mixing the (A) component and the (B) component to homogeneity with a tumbler 
according to the combination formula shown in an example 3 and the <example 2 of comparison> 
following table 2, while supplying the above-mentioned mixture from the origin of an extruder 
using said twin screw extruder (44mmphi), the (C) component was supplied from feed opening 
the middle, and lengthening a vacuum vent, it carried out melting kneading and pelletized. After 
fully drying the obtained pellet with a moisture-absorption-and-drying machine, the 
predetermined test piece (test piece for performance evaluations) was produced using the 
injection molding machine. 

[0081] The combination formula shown in examples 4-7 and the <examples 3-4 of comparison> 
following table 2 is followed. (A) After mixing a component, the (B) component, the (D) 
component, and the (E) component to homogeneity with a tumbler, while supplying the above- 
mentioned mixture from the origin of an extruder using said twin screw extruder (44mmphi) (C) 
The component was supplied from feed opening the middle, and lengthening a vacuum vent, it 
carried out melting kneading and pelletized. After fully drying the obtained pellet with a moisture- 
absorption-and-drying machine, the predetermined test piece (test piece for performance 
evaluations) was produced using the injection molding machine. 

[0082] The resin constituent of this invention obtained according to the <evaluation of resin 
constituent examples 1-7, and about each of the resin constituent for a comparison obtained 
by the examples 1-5 of a comparison (1) Measure tensile strength, evaluate an early mechanical 
strength, measure the tensile strength after (2) water absorption, and the holdout of a 
mechanical strength is evaluated. (3) Absorptivity was evaluated, the rate of a dimensional 
change at the time of (4) saturation water absorption was measured, dimensional stability was 
evaluated, (5) ratio abrasion loss was measured [ water absorption was measured, ], and sliding 
nature was evaluated. A result is combined and is shown in Table 2. In addition, measurement 
thru/or the evaluation approach are as follows. 

[0083] [Mechanical strength (initial value)] ASTM Tensile strength was measured according to 
D638. 

[0084] [Mechanical strength (after water absorption)] Tensile strength was measured after 
leaving the same test piece as what was used for measurement of a mechanical strength (initial 
value) for 24 hours in the thermo hygrostat by which gas conditioning was carried out to the 
temperature of 70 degrees C, and 62% of relative humidity. 
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[0085] [Water absorption] Test piece of the dryness produced with injection molding (die length 
of 127mm) 0.8mm in width of face of 12.7mm and thickness is left in the thermo hygrostat by 
which gas conditioning was carried out to the temperature of 70 degrees C f and 62% of relative 
humidity. The dry weight [WO] of the test piece concerned, the weight after 24-hour neglect 
[W24], the weight after 48-hour neglect [W48], and the weight after 72-hour neglect [W72] were 
measured, and water absorption was searched for according to the following formula. 
[0086] 
[Equation 1] 

Water absorption (after 24-hour progress) =[(W24-W0) /W0] x100 Water absorption (after 48- 
hour progress) =[(W48-W0) /WO] x100 Water absorption (after 72-hour progress) =[(W72- 
W0) /W0] x100[0087] [Rate of a dimensional change] Test piece of the dryness produced with 
injection molding (die length of 127mm) After leaving 0.8mm in width of face of 12.7mm, and 
thickness in dryness for 24 hours, It was left in the thermo hygrostat by which gas conditioning 
was carried out to the temperature of 70 degrees C, and 62% of relative humidity, the die length 
[L (mm)] of the test piece concerned at the time of the increment in weight by water absorption 
no longer being accepted (at the time of saturation water absorption) was measured, and the 
rate of a dimensional change (rate of increase) was computed according to the following formula. 

[0088] 
[Equation 2] 

Rate =of dimensional change [(L-127) /127] x100[0089] [ratio abrasion loss] — as the bell shape 
test piece (the outer diameter of 25.6mm, the bore of 20.0mm, height of 15mm) produced with 
injection molding, and partner material — the carbon steel (S45C) of the same configuration — 
preparing — "Suzuki style friction and an abrasion tester" — using — conditions with planar 
pressure 0.2 [MPa], a rate 50 cm/sec, and a mileage of 20m — a sliding trial — carrying out — 
the ratio of ** material — abrasion loss (mm3/N-km) was measured. 
[0090] 
[Table 2] 
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[0091] the resin constituent which the resin constituent concerning the 4-5/examples 6-7 of 
3/examples of examples of 1-2/examples requires for the example 4 of the 3/comparison of 
examples of the 2/comparison of examples of the 1 /comparison of examples of a comparison 
from the result shown in Table 2 — comparing — the tensile strength after water absorption 
(retention of a mechanical strength) — high — water absorption — low — the rate of a 
dimensional change at the time of saturation water absorption — being low — dimensional 
stability — excelling — a ratio — there is little abrasion loss and it excels in sliding nature. 
[0092] 

[Effect of the Invention] The thermoplastics constituent of this invention has low absorptivity, 
even if it leaves the mold goods formed by this under a high humidity environment, holds an early 
mechanical strength at a high rate, and is excellent also in the dimensional stability of the mold 
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goods concerned, while a mechanical strength is high and excellent in sliding nature. 
[Translation done.] 
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